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Viability assays
For viability assays, cells were seeded at a density of 50,000 cells/mL into clear bottom, 
black walled, tissue culture treated 96 well plates (BD Lifesciences). Cells were allowed 
to grow for 24 hours and then treated with origami particles as described above before 
being washed twice in PBS (+,+). Calcein AM (invitrogen) or propdium iodide (Sigma 
Aldrich) was diluted to 1 µM in PBS (+,+) and added to the cells. Cells were incubated 
for 20-30min @ 37 °C before fluorescence was read on a Spectramax plate reader. % 
viable cells were determined by comparing to untreated control cells.
Inhibitor studies
For inhibitor studies, cells were seeded into 96 well tissue culture plates as described 
above. Before adding DNA origami particles, cells were pre-incubated for 30 min with 3 
mM amiloride (Sigma) or 80 µM dynasore (kindly provided by Tom Kirchhausen) diluted 
in serum-free media. Following the 30 min pre-incubation, the media was exchanged for 
serum-free cell media containing 3 mM amiloride or 80 µM dynasore as well as 24hb-L 
particles at a 1 nM concentration and incubated for 1 hour. 10 minuted before the end of 
the incubation time, transferrin was added to a final concentration of 625 nM (50 µg/ml). 
Cells were then treated with DNAse I as described and analyzed by flow cytometry.Fig. S1: Zoomed out TEM images of DNA origami designs. A = p3024-6hb-ring, 
B = p7308-6hb-ring, C = p3024-6hb, D = p7308-6hb, E = p3024-24hb, F = p7308-24hb,






GHy    =  0.99x 





























































Figure S2: Normalized uptake as a function of “compactness”, here defined as
(accessible surface area)/(effective volume)    , where accessible surface area is the
surface area of the origami nanostructure that can bind to the cell surface. For the ring
and octahedron designs this is equivalent to the surface area of the thin_rod of the same
molecular weight divided by 2. Effective volume for solid objects is defined as their










8 - block-Ly    =  - 0.06x + 1.37









Figure S3: Normalized uptake as a function of aspect ratio. Here, aspect ratio is defined




























































Aspect Ratio Table S1: Accessible surface area (ASA), effective volume (EV), “compactness”, aspect 














ring-S 2.0 × 103 1.1 × 105 4.0 × 10-1 8.0 × 100 3.1 × 101
ring-L 4.7 × 103 1.4 × 106 1.5 × 10-1 1.9 × 101 2.8 × 101
thin_rod-S 2.0 × 103 1.1 × 105 4.0 × 10-1 8.0 × 100 5.0 × 101
thin_rod-L 4.7 × 103 1.4 × 106 1.5 × 10-1 1.9 × 101 2.2 × 101
thick_rod-S 2.2 × 103 2.5 × 104 1.3 × 101 2.7 × 101 4.5 × 101
thick_rod-L 5.1 × 103 1.4 × 105 8.4 × 10-1 6.7 × 101 4.4 × 101
block-L 3.8 × 103 3.7 × 104 1.7 × 101 2.4 × 101 8.5 × 101
octahedron-L 4.7 × 103 6.3 × 104 1.4 × 101 1.0 × 101 6.7 × 101y    =  0.31x + 0.22




























Figure S4: Interalized fraction versus “compactness”. Internalized fraction is defined
as the ratio of non-DNAse I sensitive fluorescence to total cell-associated fluorescence
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Figure S5: Interalized fraction versus aspect ratio. The internalization fraction is defined
as the ratio of non-DNAse I sensitive fluorescence to total cell-associated fluorescence
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aspect ratio Fig. S6:  Viability of HUVECs after treatment with 200 fmole ring-S. Error bars represent




































calcein AM (live cell indicator)











no origami control  ring-S Fig. S7:  Uptake of thick_rod-L and transferrin with and without pharmacological inhibitor
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GTCTA+AGG GCGATGG CCCACTACG+ AACC ATCACCC TAATCAAGTT+TTG GGGTCGA GGTGCCGTA+ GCAC TAAATCG GAACCCTAAA+GAG CCCCCGA TTTAGAGCT+ ACGG GGAAAGC CGGCGAACGT+CGA GAAAGGA AGGGAAGAA+ CGAA AGGAGCG GGCGCTAGGG+CTG GCAAGTG TAGCGGTCA+ CTGC GCGTAAC CACCACACCC+CGC GCTTAAT GCGCCGCTA+ GGGC GCGTCCC ATTCGCCATT+ GGC TGCGCAA CTGTTGGGA+ GGCG ATCGGTG CGGGCCTCTT+ CTA TTACGCC AGCTGGCGA+ GGGG GATGTGC TGCAAGGCGA+ AAG TTGGGTA ACGCCAGGG+ TTCC CAGTCAC GACGTTGTAA+ CGA CGGCCAG TGAGCGCGC+ AATA CGACTCA CTATAGGGCG+ TTG GGTACCG GGTTTCTCA+ AGAA GCCAGGG AATTCACACG+ AGC TTGTCTT GTCGTCGTC+ ACGA ATTCGTG GCTGA
Fig. S8: Illustration of ring-S design. Blue strand is the scaffold strand, green strands are
staple strands, and red strands are handle staple strands. Arrows indicate 3´-end of DNA.Fig. S9: Illustration of ring-S design. Blue strand is the scaffold strand, green strands are
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Fig. S10: Illustration of thin_rod-S design. Blue strand is the scaffold strand, green
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Fig. S11:Illustration of thin_rod-S design. Blue strand is the scaffold strand, green strands
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CAGA GCCGCCAC CAGAACCA CCACCAG AGCCGCCG CCAGC ATTG ACAGGAGG T T GAGG CAGGTCAG A C GATT GGCCTTGA T A TTCA CAAACAAA T A AATC CTCATTAA A G CCAG AATGGAAA G C GCAG TCTCTGAA T T TACC GTTCCAGT A A GCGT CATACATG G C TTTT GATGATAC A G GAGT GTACTGGT A A TAAG TTTTAACG G G GTCA GTGCCTTG A G TAAC AGTGCCCG T A TAAA CAGTTAAT G C CCCC TGCCTATT T C GGAA CCTATTAT T C TGAA ACATGAAA G T ATTA AGAGGCTG A G ACTC CTCAAGAG A A GGAT TAGGATTA G C GGGG TTTTGCTC A G TACC AGGCGGAT A A GTGC CGTCGAGA G G GTTG ATATAAGT A T AGCC CGGAATAG G T GTAT CACCGTAC T C AGGA GGTTTAGT A C CGCC ACCCTCAG A A CCGC CACCCTCA G A ACCG CCACCCTC A G AGCC ACCACCCT C A TTTT CAGGGATA G C AAGC CCAATAGG A A CCCA TGTACCGT A A CACT GAGTTTCG T C ACCA GTACAAAC T A CAAC GCCTGTAG C A TTCC ACAGACAG C C CTCA TAGTTAGC G T AACG ATCTAAAG T T TTGT CGTCTTTC C A GACG TTAGTAAA T G AATT TTCTGTAT G G G A T T T T GCT A A A C A A C T T T C AAC A G T T T C A G C G G AGT G A G A A T A G A A A GGA A C A A C T A A A G G AAT T G C G A A T A A T A ATT T T T T C A C G T T G AAA A T C T C C A A A A A AAA G G C T C C A A A A G GAG C C T T T A A T T G T ATC G G T T T A T C A G C TTG C T T T C G A G G T G AAT T T C T T A A A C A G CTT G A T A C C G A T A G TTG C G C C G A C A A T G ACA A C A A C C A T C G C CCA C G C A T A A C C G A TAT A T T C G G T C G C T GAG G C T T G C A G G G A GTT A A A G G C C G C T T TTG C G G G A T C G T C A CCC T C A G C A G C G A A AGA C A G C A T C G G A A CGA G G G T A G C A A C G GCT A C A G A G G C T T T GAG G A C T A A A G A C T TTT T C A T G A G G A A G TTT C C A T T A A A C G G GTA A A A T A C G T A A T GCC A C T A C G A A G G C ACC A A C C T A A A A C G AAA G A G G C A A A A G A ATA C A C T A A A A C A C TCA T C T T T G A C C C C CAG C G A T T A T A C C A AGC G C G A A A C A A A G TAC A A C G G A G A T T T GTA T C A T C G C C T G A TAA A T T G T G T C G A A ATC C G C G A C C T G C T CCA T G T T AFig. S12:Illustration of thick_rod-S design. Blue strand is the scaffold strand, green strands
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Fig. S13: Illustration of thick_rod-L design. Blue strand is the scaffold strand, green
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Illustration of block-L design. Blue strand is the scaffold strand, green strands Fig. S14:


































































































0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112 119 126 133 140 147 154 161 168 175




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Fig. S15: Illustration of octahedron-L design. Blue strand is the scaffold strand, green









































































Fig. S16: Uptake of DNA origami shapes without DNAse I treatment. This set of experiments
was conducted without DNAse only. Results represent  twelve independent experiments.

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































79 TGTGCCTATATTTGGAAAAATTable S13. Staple strand sequences for p7308-dsDNA.
1 ATTAAGCAATAAAGCCTCAGAGCATAAAGCTAAATCGGTTGT
2 ACCAAAAACATTATGACCCTGTAATACTTTTGCGGGAGAAGC
3 CTTTATTTCAACGCAAGGATAAAAATTTTTAGAACCCTCATA
4 TATTTTAAATGCAATGCCTGAGTAATGTGTAGGTAAAGATTC
5 AAAAGGGTGAGAAAGGCCGGAGACAGTCAAATCACCATCAAT
6 ATGATATTCAACCGTTCTAGCTGATAAATTAATGCCGGAGAG
7 GGTAGCTATTTTTGAGAGATCTACAAAGGCTATCAGGTCATT
8 GCCTGAGAGTCTGGAGCAAACAAGAGAATCGATGAACGGTAA
9 TCGTAAAACTAGCATGTCAATCATATGTACCCCGGTTGATAA
10 TCAGAAAAGCCCCAAAAACAGGAAGATTGTATAAGCAAATAT
11 TTAAATTGTAAACGTTAATATTTTGTTAAAATTCGCATTAAA
12 TTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGAACGCCA
13 TCAAAAATAATTCGCGTCTGGCCTTCCTGTAGCCAGCTTTCA
14 TCAACATTAAATGTGAGCGAGTAACAACCCGTCGGATTCTCC
15 TTGGTGTAGATGGGCGCATCGTAACCGTGCATCTGCCAGTTT
16 GAGGGGACGACGACAGTATCGGCCTCAGGAAGATCGCACTCC
17 AGCCAGCTTTCCGGCACCGCTTCTGGTGCCGGAAACCAGGCA
18 AAGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGG
19 CGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAA
20 GGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGG
21 TTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAG
22 CTTGCATGCCTGCAGGTCGACTCTAGACCTTTGATAGCGAGG
23 CAAGTCCGCTAGCGACCGTATACGCATGGCTAGTACCCGTAT
24 AAGGATCCCCGGGTACCGAGCTCGAATTCGTAATCATGGTCA
25 TAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCA
26 CACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGT
27 GCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCA
28 CTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCAT
29 GGGCGCCAGGGTGGTTTTTCTTTTCACCAGTGAGACGGGCAA
30 CAGCTGATTGCCCTTCACCGCCTGGCCCTGAGAGAGTTGCAG
31 CAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAAAATCCTG
32 TTTGATGGTGGTTCCGAAATCGGCAAAATCCCTTATAAATCA
33 AAAGAATAGCCCGAGATAGGGTTGAGTGTTGTTCCAGTTTGG
34 AACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAA
35 GGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAA36 CCATCACCCAAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAA
37 GCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCT
38 TGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAG
39 AAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCG
40 GTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCG
41 CCGCTACAGGGCGCGTACTATGGTTGCTTTGACGAGCACGTA
42 TAACGTGCTTTCCTCGTTAGAATCAGAGCGGGAGCTAAACAG
43 ATCCTGAGAAGTGTTTTTATAATCAGTGAGGCCACCGAGTAA
44 AAGAGTCTGTCCATCACGCAAATTAACCGTTGTAGCAATACT
45 TCTTTGATTAGTAATAACATCACTTGCCTGAGTAGAAGAACT
46 CAAACTATCGGCCTTGCTGGTAATATCCAGAACAATATTACC
47 GCCAGCCATTGCAACAGGAAAAACGCTCATGGAAATACCTAC
48 ATTTTGACGCTCAATCGTCTGAAATGGATTATTTACATTGGC
49 AGATTCACCAGTCACACGACCAGTAATAAAAGGGACATTCTG
50 GCCAACAGAGATAGAACCCTTCTGACCTGAAAGCGTAAGAAT
51 ACGTGGCACAGACAATATTTTTGAATGGCTATTAGTCTTTAA
52 TGCGCGAACTGATAGCCCTAAAACATCGCCATTAAAAATACC
53 GAACGAACCACCAGCAGAAGATAAAACAGAGGTGAGGCGGTC
54 AGTATTAACACCGCCTGCAACAGTGCCACGCTGAGAGCCAGC
55 AGCAAATGAAAAATCTAAAGCATCACCTTGCTGAACCTCAAA
56 TATCAAACCCTCAATCAATATCTGGTCAGTTGGCAAATCAAC
57 AGCACTAACAACTAATAGATTAGAGCCGTCAATAGATAATAC
58 ATTTGAGGATTTAGAAGTATTAGACTTTACAAACAATTCGAC
59 AACTCGTATTAAATCCTTTGCCCGAACGTTATTAATTTTAAA
60 AGTTTGAGTAACATTATCATTTTGCGGAACAAAGAAACCACC
61 AGAAGGAGCGGAATTATCATCATATTCCTGATTATCAGATGA
62 TGGCAATTCATCAATATAATCCTGATTGTTTGGATTATACTT
63 CTGAATAATGGAAGGGTTAGAACCTACCATATCAAAATTATT
64 TGCACGTAAAACAGAAATAAAGAAATTGCGTAGATTTTCAGG
65 TTTAACGTCAGATGAATATACAGTAACAGTACCTTTTACATC
66 GGGAGAAACAATAACGGATTCGCCTGATTGCTTTGAATACCA
67 AGTTACAAAATCGCGCAGAGGCGAATTATTCATTTCAATTAC
68 CTGAGCAAAAGAAGATGATGAAACAAACATCAAGAAAACAAA
69 ATTAATTACATTTAACAATTTCATTTGAATTACCTTTTTTAA
70 TGGAAACAGTACATAAATCAATATATGTGAGTGAATAACCTT71 CCTTGAAAACATAGCGATAGCTTAGATTAAGACGCTGAGAAG
72 AGTCAATAGTGAATTTATCAAAATCATAGGTCTGAGAGACTA
73 CCTTTTTAACCTCCGGCTTAGGTTGGGTTATATAACTATATG
74 TAAATGCTGATGCAAATCCAATCGCAAGACAAAGAACGCGAG
75 AAAACTTTTTCAAATATATTTTAGTTAATTTCATCTTCTGAC
76 CTAAATTTAATGGTTTGAAATACCGACCGTGTGATAAATAAG
77 GCGTTAAATAAGAATAAACACCGGAATCATAATTACTAGAAA
78 AAGCCTGTTTAGTATCATATGCGTTATACAAATTCTTACCAG
79 TATAAAGCCAACGCTCAACAGTAGGGCTTAATTGAGAATCGC
80 CATATTTAACAACGCCAACATGTAATTTAGGCAGAGGCATTT
81 TCGAGCCAGTAATAAGAGAATATAAAGTACCGACAAAAGGTA
82 AAGTAATTCTGTCCAGACGACGACAATAAACAACATGTTCAG
83 CTAATGCAGAACGCGCCTGTTTATCAACAATAGATAAGTCCT
84 GAACAAGAAAAATAATATCCCATCCTAATTTACGAGCATGTA
85 AACGGGTATTAAACCAAGTACCGCACTCATCGAGAACAAGCA
86 AGCCGTTTTTATTTTCATCGTAGGAATCATTACCGCGCCCAA
87 TAGCAAGCAAATCAGATATAGAAGGCTTATCCGGTATTCTAA
88 GAACGCGAGGCGTTTTAGCGAACCTCCCGACTTGCGGGAGGT
89 TTTGAAGCCTTAAATCAAGATTAGTTGCTATTTTGCACCCAG
90 CTACAATTTTATCCTGAATCTTACCAACGCTAACGAGCGTCT
91 TTCCAGAGCCTAATTTGCCAGTTACAAAATAAACAGCCATAT
92 TATTTATCCCAATCCAAATAAGAAACGATTTTTTGTTTAACG
93 TCAAAAATGAAAATAGCAGCCTTTACAGAGAGAATAACATAA
94 AAACAGGGAAGCGCATTAGACGGGAGAATTAACTGAACACCC
95 TGAACAAAGTCAGAGGGTAATTGAGCGCTAATATCAGAGAGA
96 TAACCCACAAGAATTGAGTTAAGCCCAATAATAAGAGCAAGA
97 AACAATGAAATAGCAATAGCTATCTTACCGAAGCCCTTTTTA
98 AGAAAAGTAAGCAGATAGCCGAACAAAGTTACCAGAAGGAAA
99 ATGATTAAGACTCCTTATTACGCAGTATGTTAGCAAACGTAG
100 AAAATACATACATAAAGGTGGCAACATATAAAAGAAACGCAA
101 AGACACCACGGAATAAGTTTATTTTGTCACAATCAATAGAAA
102 ATTCATATGGTTTACCAGCGCCAAAGACAAAAGGGCGACATT
103 CAACCGATTGAGGGAGGGAAGGTAAATATTGACGGAAATTAT
104 TCATTAAAGGTGAATTATCACCGTCACCGACTTGAGCCATTT
105 GGGAATTAGAGCCAGCAAAATCACCAGTAGCACCATTACCAT106 TAGCAAGGCCGGAAACGTCACCAATGAAACCATCGATAGCAG
107 CACCGTAATCAGTAGCGACAGAATCAAGTTTGCCTTTAGCGT
108 CAGACTGTAGCGCGTTTTCATCGGCATTTTCGGTCATAGCCC
109 CCTTATTAGCGTTTGCCATCTTTTCATAATCAAAATCACCGG
110 AACCAGAGCCACCACCGGAACCGCCTCCCTCAGAGCCGCCAC
111 CCTCAGAACCGCCACCCTCAGAGCCACCACCCTCAGAGCCGC
112 CACCAGAACCACCACCAGAGCCGCCGCCAGCATTGACAGGAG
113 ATAAATCCTCATTAAAGCCAGAATGGAAAGCGCAGTCTCTGA
114 ATTTACCGTTCCAGTAAGCGTCATACATGGCTTTTGATGATA
115 CAGGAGTGTACTGGTAATAAGTTTTAACGGGGTCAGTGCCTT
116 GAGTAACAGTGCCCGTATAAACAGTTAATGCCCCCTGCCTAT
117 TTCGGAACCTATTATTCTGAAACATGAAAGTATTAAGAGGCT
118 GAGACTCCTCAAGAGAAGGATTAGGATTAGCGGGGTTTTGCT
119 CAGTACCAGGCGGATAAGTGCCGTCGAGAGGGTTGATATAAG
120 TATAGCCCGGAATAGGTGTATCACCGTACTCAGGAGGTTTAG
121 TACCGCCACCCTCAGAACCGCCACCCTCAGAACCGCCACCCT
122 CAGAGCCACCACCCTCATTTTCAGGGATAGCAAGCCCAATAG
123 GAACCCATGTACCGTAACACTGAGTTTCGTCACCAGTACAAA
124 CTACAACGCCTGTAGCATTCCACAGACAGCCCTCATAGTTAG
125 CGTAACGATCTAAAGTTTTGTCGTCTTTCCAGACGTTAGTAA
126 ATGAATTTTCTGTATGGGATTTTGCTAAACAACTTTCAACAG
127 CGAATAATAATTTTTTCACGTTGAAAATCTCCAAAAAAAAGG
128 CTCCAAAAGGAGCCTTTAATTGTATCGGTTTATCAGCTTGCT
129 TTCGAGGTGAATTTCTTAAACAGCTTGATACCGATAGTTGCG
130 CCGACAATGACAACAACCATCGCCCACGCATAACCGATATAT
131 TCGGTCGCTGAGGCTTGCAGGGAGTTAAAGGCCGCTTTTGCG
132 GGATCGTCACCCTCAGCAGCGAAAGACAGCATCGGAACGAGG
133 GTAGCAACGGCTACAGAGGCTTTGAGGACTAAAGACTTTTTC
134 ATGAGGAAGTTTCCATTAAACGGGTAAAATACGTAATGCCAC
135 TACGAAGGCACCAACCTAAAACGAAAGAGGCAAAAGAATACA
136 CTAAAACACTCATCTTTGACCCCCAGCGATTATACCAAGCGC
137 GAAACAAAGTACAACGGAGATTTGTATCATCGCCTGATAAAT
138 TGTGTCGAAATCCGCGACCTGCTCCATGTTACTTAGCCGGAA
139 CGAGGCGCAGACGGTCAATCATAAGGGAACCGAACTGACCAA
140 CTTTGAAAGAGGACAGATGAACGGTGTACAGACCAGGCGCAT141 GATATTCATTACCCAAATCAACGTAACAAAGCTGCTCATTCA
142 GTGAATAAGGCTTGCCCTGACGAGAAACACCAGAACGAGTAG
143 TAAATTGGGCTTGAGATGGTTTAATTTCAACTTTAATCATTG
144 TGAATTACCTTATGCGATTTTAAGAACTGGCTCATTATACCA
145 GTCAGGACGTTGGGAAGAAAAATCTACGTTAATAAAACGAAC
146 TAACGGAACAACATTATTACAGGTAGAAAGATTCATCAGTTG
147 AGATTTAGGAATACCACATTCAACTAATGCAGATACATAACG
148 CCAAAAGGAATTACGAGGCATAGTAAGAGCAACACTATCATA
149 ACCCTCGTTTACCAGACGACGATAAAAACCAAAATAGCGAGA
150 GGCTTTTGCAAAAGAAGTTTTGCCAGAGGGGGTAATAGTAAA
151 ATGTTTAGACTGGATAGCGTCCAATACTGCGGAATCGTCATA
152 AATATTCATTGAATCCCCCTCAAATGCTTTAAACAGTTCAGA
153 AAACGAGAATGACCATAAATCAAAAATCAGGTCTTTACCCTG
154 ACTATTATAGTCAGAAGCAAAGCGGATTGCATCAAAAAGATT
155 AGCTTCAAAGCGAACCAGACCGGAAGCAAACTCCAACAGGTC
156 AGGATTAGAGAGTACCTTTAATTGCTCCTTTTGATAAGAGGT
157 CATTTTTGCGGATGGCTTAGAGCTTAATTGCTGAATATAATG
158 CTGTAGCTCAACATGTTTTAAATATGCAACTAAAGTACGGTG
159 TCTGGAAGTTTCATTCCATATAACAGTTGATTCCCAATTCTG
160 CGAACGAGTAGATTTAGTTTGACCATTAGATACATTTCGCAA
161 ATGGTCAATAACCTGTTTAGCTATATTTTCATTTGGGGCGCG
162 AGCTGAAAAGGTGGCATCAATTCTACTAATAGTAGTAGCATT
163 AGCTGAAAAGGTGGCATCAATTCTACTAATAGTAGTAGCATT
164 AACATCCAATAAATCATACAGGCAAGGCAAAGAATTAGCAAATTCCTCTACCACCTACATCAC
165 GTGGGAACAAACGGCGGATTGACCGTAATGGGATAGGTCACGTTCCTCTACCACCTACATCAC
166 TAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTTTCCTCTACCACCTACATCAC
167 GAGGCCGATTAAAGGGATTTTAGACAGGAACGGTACGCCAGATTCCTCTACCACCTACATCAC
168 AGTTGAAAGGAATTGAGGAAGGTTATCTAAAATATCTTTAGGTTCCTCTACCACCTACATCAC
169 GCTTCTGTAAATCGTCGCTATTAATTAATTTTCCCTTAGAATTTCCTCTACCACCTACATCAC
170 GAAACCAATCAATAATCGGCTGTCTTTCCTTATCATTCCAAGTTCCTCTACCACCTACATCAC
171 CCGAGGAAACGCAATAATAACGGAATACCCAAAAGAACTGGCTTCCTCTACCACCTACATCAC
172 GTTGAGGCAGGTCAGACGATTGGCCTTGATATTCACAAACAATTCCTCTACCACCTACATCAC
173 TTTCAGCGGAGTGAGAATAGAAAGGAACAACTAAAGGAATTGTTCCTCTACCACCTACATCAC
174 AGGCTGGCTGACCTTCATCAAGAGTAATCTTGACAAGAACCGTTCCTCTACCACCTACATCAC
175 AAGAGGAAGCCCGAAAGACTTCAAATATCGCGTTTTAATTCGTTCCTCTACCACCTACATCAC